
We claim: 



device\for collecting a sample of a biological fluid comprising: 
/T (a) one or more hollow or porous microneedles having a base end and a 

(b) a substrate \o which the base of the microneedle is attached or 
integrated, and 

(c) at least one collection chamber which is selectably in fluid 
communication with the case end of the microneedle. 

2. The device of cjaim 1 further comprising 

(d) a means for inducing transport of the biological fluid or component 
thereof into the collection chamber. 

3. The device of claim 2 wh^ein the pressure within the collection 
chamber can selectively be reduce 

4. The device of claim 3Avherein the pressure reduction is induced by 
expanding the internal volume hi the collection chamber. 

5. The device of clain/ 4 wherein the collection chamber is a standard or 
Luer-lock syringe. 

6. The device of claim 3 wherein the collection chamber comprises an 
upper portion which is fomied of a material which is deformable. 

^ ^ 7. The device oAlaim 3 further comprising a plunger movably secured 
to the substrate, wherofn the plunger can deform the collection chamber. 

8. The devic/ of cmim 6 further comprising a one-way valve. 

9. The devi/e of claim 1 wherein the collection chamber comprises a 
plurality of compa/tments. 

10. The device of claim 1 comprising a three dimensional array of 
microneedles. , 

\^ 1 1 . Th^ device of claim i further comprising an adhesive material for 
securing theydevice to the biological barrier surface during fluid withdrawal or 
sensing. 
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12. The device of claim 1 further comprising a means for controlling 
flow through the microneedle. 

13. The device of claim 12 wherein the means for controlling flow is a 
fracturable or removable barrier whichr is interposed between the collection 
chamber and base of the microneedle 

14. The device of claim 1 rarther comprising a sensor in communication 
with the collection chamber. 

^i^<;f^ y^, A device forlpensin^ an anaiyte in a biological fluid, the device 
^comprising: 

(a) one or more mWroneedles having a base end and a tip, 

(b) a substrate to/l[hich the base of the microneedle is attached or 
integrated, 

(c) at least on/ sensor which is selectably in communication with the 
microneedle. 

16. The de/ice of claim 15 wherein the sensor comprises 
a chemicq/ or biochenmcal agent that react with the anaiyte, and 
electrocl/emical or optical transducers which measure the reaction of the 

agent and analij 

17. The device of claim 16 wherein the agent is an enzyme selected 
from the grojiip consisting of glucose oxidase, glucose dehydrogensase, and 
combinations thereof. 

18. / The device of claim 15 further comprising an electronics package in 
commimic/ation with the sensor. 

1$. The device of claim 15 for insertion of the microneedles in skin and 
sensing /)f glucose. 

3C A device for sensin^an anaiyte in a biological fluid, the device 
comprising: 



(a) one or more micronee 

(b) a substrate to which th€ 
integrated. 



es having a base end and a tip, 

base of the microneedle is attached or 
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wherein at least one of the microneedles is or comprises a sensor. 

2 1 . The devicaof claim 20 wherein the sensor comprises 
a chemical or biochemical agent that react with the analyte, and 
electrochemical or optical transducers \ynich measure the reaction of the 

agent and analyte. \ 

22. The device of claim 20 further /omprising an electronics package in 
communication with the sensor. 

23. The device of claim 20 for/nsertion of the microneedles in skin and 
sensing of glucose. 

24. The device of claim 1 i^herein the collection chamber is adapted to 
receive and use glucose strips. 

25. The device of claim A wherein the microneedle is hollow and 
comprises at least one openingan the side of the microneedle. 

26. The device of clsnm 1 wherein the microneedle has a hollow bore 
containing a material to nipdulate the flow of biological fluid through the 
microneedles into the collection chamber. 

^ A method/tor collecting a sample of a biological fluid or analyte 
therein, comprising4he stepsi 

providing^a device coAiprising (i) one or more hollow or porous 
microneedles having a base end and a tip, (ii) a substrate to which the base of 
the microneedle is attached oruntegrated, (iii) at least one collection chamber 
which is selectably in fluid connection with the base end of the microneedle, and 
(iv) a means for inducing transport of the biological fluid or component thereof 
into the collection chamber; 

inserting the microneedleJp into a biological barrier comprising biological 
fluid; and 

triggering the induction m^s to permit the transport of the biological 
fluid or a component thereof throu^ the microneedles and into the collection 
chamber. 
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28. The memod of claim 27 wherein the induction means is selected 
from capillary action, diffusion, mechanical pumps, electroosmosis, 
electrophoresis, corwection, and combinations thereof. 

29. The method of claim 27 wherein the induction means utilizes a 
pressure gradient in which the pressure within the microneedles and/or 
collection chamber is\less than the pressur/ of the biological fluid adjacent the 
tip of the microneedle 

30. The method of claim 27 v^erein the analyte to be collected or 
sensed is selected from the group consisting of glucose, cholesterol, bilirubin, 
creatine, metabolic enzymes, hemoglobin, heparin, clotting factors, uric acid, 
tumor antigens, reproductive liormones, oxygen, pH, alcohol, tobacco 
m^J^bolites^ and illegal drugs. 

ser^ng an analyte in a biological fluid, comprising the 

steps: 

(a) providingy4 device comprising (i) one or more hollow or porous 
microneedles having a bast end and a tip, (ii) a substrate to which the base of 
the microneedle is attachec or integrated, and (iii) at least one sensor which is in 
commimication with one o r more of the microneedles; 

(b) inserting the m croneedles into a biological barrier comprising 
biological fluid; and 

(c) contacting the sensor with the biological fluid. 
32. The method of olaim 3 1 wherein the device ftirther comprises (iv) at 

least one collection chamber which is selectably in fluid connection with the 



metabolites^ and illega 
Y f( I X A method 



wherein, after step 



base end of the microneedli, and (v) a means for inducing transport of the 
biological fluid or compone nt thereof into the collection chamber, and 



ib), the induction means is triggered to draw the 



biological fluid or a component thereof through the microneedles and into the 
collection chamber. 

33. The method of claim 32 wherein the induction means utilizes a 
pressure gradient in which th^ pressure within the microneedles and/or 
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collection chLber is less than the pressure of A^iological fluid adjacent the 

tip of the micrWeedle. 

34. The method of claim 33>^rein the pressure gradient is created by 

increasing the volume within th^llection chamber. 

35. The method of d^i 31 wherein the analyte to be collected or 
sensed is selected from ^group consisting of glucose, cholesterol, bilirubin, 
creatine, metabolic envies, hemoglobin, heparin, clotting factors, uric acid, 
tumor antigens, ret/ductive hormones, oxygen, pH, alcohol, tobacco 

metabolites, anjnllegal drugs. 

36. The method of claim 27 for sensing glucose wherein the biological 

barrier is/human skin. 

hi. The method of claim 31 for sensing glucose wherein the biological 

bamer is human skin. 
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